WaaE Vol33 Nod

20024 3R

B3
261—264 W

L8 % A

ACTA METALLURGICA SINICA

RAREFHERBARHRICILeePRET 0T R -

BAE R B AKAK #HEAH
(dbEHEREHEE R, L 100083)

W R EZHEFHEME (AFM) MERICEZE&E CuNiAl dRES RITHETTHE. WRRE, rHe, RORmEk
AEDEE ARRBNBERTTRENSEEE. Eyibhirk, ARy BIEALRENREET LS. FEHBERED
ik, LM —HMIEHE. BT RkaR i gs ’.

XA CuNiAl BERictz 4 & R #8. SRE FTHERE (AFM)

fEES#ES TG115.21, TG139" 6 ICREAFIRES A RS 0412-1961(2002)03-0261-04

AFM OBSERVATION OF CRACK PROPAGATION IN
CuNiAl SHAPE MEMORY ALLOY

LU Yonghuo, LIANG Song, QIACQ Lijie, CHU Wuyang
Department of Materials Physics, University of Science and Technology Beijing, Beijing 100083

Correspondent: LU Yongheo, associate professor, Tel: (010)62334499, Faz: (010)62332345,
E-mail: luyonghao@2g11.net
Supported by Maogor State Basic Research Projects of China {No.G 1990650) and National Netural Science

Foundation of Chine { No.19831150)
Manuscript received 2001-04-13, in revised form 2001-11-13

ABSTRACT The nucleation and propagation behaviors of cracks in CulNiAl shape memory alloy
were observed using atom force microscopy (AFM}. The results indicate that the martensite firstly
formed at crack tip, the microcrack in nanometer is preferential to nucleate along martensite interface
upon loading. When the external load was relatively big, the crack relatively long, thus the concentrated
stress big enough, not only the martensite transformation, but also the slip bands are induced. Once
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the slip bands formed, the crack will propagate along martensite and slip bands alternatively.
KEY WORDS CuNiAl shape memory alloy, crack, slip, martensite, atom microscopy (AFM)
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Fig.1 Optical photegraphy (a). AFM image (b} adjacent a
loading notch and the height distribution of parallel
twin along d— in Fig.6 on martensite (c) in CuNijAl
alloy
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Fig.2 The microcrack nucleation along martensitic inter-
face {as shown as a—b) (a} and the magnified map
of local {a—b) zone showing microcrack consisting
with micrcholes (b)
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Fig.3 Morphologies of crack proagation during in site

tensile

(a) martensites ahead of the crack tip (A} (b}
crack propagation to B along martensite bound-
ary {c) slip band formation (D} (d) microcrack
propagation along slip bands
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Fig.4 AFM images of crack tip zone A-B—C nnd slip bands
a, b, c, d on martensite {a), the height distribution
of crack tip and slip bands along e in Fig.a (b) and
the slip step on martensite {c)
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Fig.5 AFM images showing crack ABCD propagation

along slip band df at position D (a) and microcrack

containing steps after running across slip steps (b)
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